On the role of the mature part of an Escherichia coli outer membrane protein (OmpA) in translocation across the plasma membrane.
The 325-residue OmpA protein, which is synthesized as a precursor with a 21-residue signal sequence, is a polypeptide of the outer membrane of Escherichia coli K-12. The signal peptide is able to direct translocation across the plasma membrane of virtually any fragment of this protein. It had, therefore, been concluded that information required for this translocation does not exist within the mature part of the protein. This view has been criticized and it was suggested that our data showed that both the signal sequence and residues within the first 44 amino acid residues of the mature protein contributed to an optimal translocation mechanism. It is shown that, at least as far as is detectable, this is not so. The apparent rates of processing of various pro-OmpA constructs were measured. It was found that these rates did not depend on the presence of amino acid residues 4 through 45 but on the size of the polypeptides; the processing rate decreased with decreasing size. A possible explanation for this phenomenon is offered. While the results do not exclude the possibility that a defined area of the mature protein is involved in optimizing translocation, there is so far no evidence for it.